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Muriel N, WarkcntfQp Los Anyslcs, Calif. 

Application October 5 f 1954, Serial No. 460,384 
21 CJainiifH (Cl, 123^-2,1) 

The invention dt&cEascd herein is a. further modification 
OJf rey previously disclosed electropsychometer (D* S. 
Patent No. 2,b54-,ti70 and various pending applications). 

The present instrument is designed, in the main, for a 
special application, namely the detection of suboptimuni 
physical conditions in neuruspinal areas and in some other 
areas of the body, 

El -has been known for many years that if two gal' 
vamcally differentiated metallic electrodes arc applied to 
rtio skin of any person, a slight electrical potential will 
register between the terminals of The said electrodes, and 
that tie value of this potential may increase in a manner 
more oj less related to increasingly suboptbnum physical 
conditions existing below the area of skin surface where 
the electrodes are being applied. One explanation that 
has been advanced concerning this phenomenon i& that 
it is caused primarily by bioelectronic potentials that 
somehow are generated in disturbed neuromuscular struc¬ 
tures; that this in turn results in the rapid generation by 
the affected muscle cel!? of the fluid known a? histamine, 
wiiicfr provides paths of low ohmic electrical resistance 
among the said affected muscle cells or fibres, thereby 
tending to short-circuit the in and discharge the accumu¬ 
lated cffrekical tensions It it further presumed that since 
histamine is a relatively conductive fluid, that it may 
facilitate the conduction of seme portion of the bioclec- 
tr&nle energy in the disturbed areas outward to the nearest 
skin area. Hence if one of a pair of galvanically differ¬ 
entiated motel plates h slid along the skin surface from 
normal areas to the vicinity of an Area that is affected 
as described above, m increased electrical potential may 
be registered between the terminals of the said plates as 
a result of internal suboptimum conditions. 

Several diagnostic instruments have been placed on the 
market that function on the basis of (lie above described 
bioclcctronic phenomena. Some of these arc insensitive 
or erratic. Gibers are of high sensitivity hut are expen¬ 
sive because they make Use- of costly types of highly- 
damped galvanometers, Some arc difficult !o use since 
they are apt to be responsive to variations in the degree 
of physical pressure with which rite contacting electrodes 
are applied tc the Skin, 

It ii also known that If two skin-contacting electrode 
elements, galvanically differentiated cr not, are connected 
to a sensitive ahmmeter, variations in ohmic resistance 
m&y be observed when one or die other electrode is slid 
about over the surface of the skin, there ohmic variations 
corresponding substantially to the registrations observed 
on a galvanometer connected to galvanically differentiated 
electiodes. However, if the sensitivity of She ohmmetor 
being used In the experiment is stepped up lo a diag¬ 
nostically useful level, by means, for example, of adircct- 
cuLient type of vacuum tube amplifier, the action of the 
indicating needle of the ohmmeter becomes violent and 
erratic, hence this arrangement has not been much used 
in actual diagnostic practice, 

I have therefore invented ihe instrument disclosed 
herein which to a considerable degree overcomes some 
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of the unsatisfactory operational features of the devices 
briefly referred to above. My invention comprises, in 
die main, a novci combination of several previously well 
known electronic circuits. A p art of the input section 
of the composite circuit of the complete instrument is 
substantially lbAt disclosed in one of my own previously 
claimed clcctropsychonieters (U- -5- Patent No, 2,684*670), 
but instead of being used to energize the movement of 
an eiectsomagnetic indicting meter, the eEectrop&ycho- 
metric circuit is employed in A special manner to key 
or trigger a conventional trausitrou type of audiofre¬ 
quency oscillator, which in turn drives a simple power- 
tube amplifier arid au associated audio-frequency signal¬ 
ling device, such as a loudspeaker or the- like. Hence 
differertlial rcgistiations arc effected by means of audio¬ 
frequency signals rather than by the action of a meter 
needle, thereby eliminating the costly type of galvanom¬ 
eter sometimes used in instrument of this kind, as has 
been previously mentioned- The invention, in its com¬ 
plete form, as reduced to practice, is sensitive and precise 
in its mode of functioning, and the registrations obiained 
with it are lo a practical degsec independent of the amount 
of physical pressure that may be applied to either of the 
akin-contacting electrodes used with the instrument. 

In the accompanying drawings, Fig, 1 is a diagram 
of the generic- circuit of the invention, and includes a 
view of two skin-contacting electrode elements that may 
be used with the instrument, 

Fig. 2 is a diagram, by way of example, of the Com¬ 
plete instrument, as reduced to practice. This diagram 
discloses an additional stage of vacuum tube amplifica¬ 
tion, It also discloses an optional switching system 
whereby the output of ihe vac-gum. tubs amplifier circuits 
of the Instrument may be transferred to the terminals 
of an election!ascetic lyps of indicating meter, and where¬ 
by my previously claimed dual-concentric type of hand¬ 
held skin-contacting electrode may also be utilized in 
combination with the other elements of the invention. 
Hence Che circuit shown in Fig, 2 provides for a plurality 
of function^ including the registration of sub-oprimum 
physical areas by an audiofrequency signal and the 
registration of electronsychophysicaE conditions through 
the detection of combined neuromuscular and -galvanic 
skin reaction responses as indicated on an electromagnetic 
type of meter, as I have previously claimed. 

Fig, 3 is a view of the complete instrument, as reduced 
to practice. Fig, 4 disclose? a modification of my pre¬ 
viously claimed elect FopsychoniCtric tone scale, as I have 
adapted it for use with the surge-meter circuit of the pres¬ 
ent Instrument. Fjg, 5 relates to a minor modification 
of the circuit shown In Fig. 2. 

Referring lt> the drawings, the numerals 19, 11, denote 
ihe positive and negative terminals of a source of direct 
current, which may be provided by any conventional 
type of vacuum tube plate power supply, such as a small 
transformer, rectifier tube, and filter circuit, or which 
may be provided by a dry battery. 12,13,14 r 15 denote 
four scrics^onnected resistances, forming a voltage- 
dividing network between the power supply terminals 10, 
11. The numerals 16 and 17 denote the positive and 
negative terminals of a second vacuum tube plate power 
supply source, which may or may not be eleclrically in¬ 
dependent of that connected between terminals W and 11 , 
but which, in either case is hereinafter referred to as 
the second plate power supply source. 

Resistances IS, 19 form a second voltage-divider net¬ 
work connected between [lie terminals 16 , 17 of the sec¬ 
ond plate power supply source. One end of a conductor, 

20, Is connected between resistances 12, 13, and its other 
end is connected to one terminal of a variable resistance 

21. The other terminal of resistAnce 21 is connected by a 
conductor 26 to the terminal of a search-probe type of 
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skin-contacting tied rode dement 27. Electrode 17 is 
also connected by a conductor 2ft to the grid dement 31 of 
a vacuum lube 30, The cathode element 31 of vacuum 
tube 3® is connected to ihe cathode element, 41 of a sec¬ 
ond vacuum lube 40 ? and to one torminai of a resistance s 
42, The other terminal of resistance 42 is connected lo 
the negative terminal 11 of the Gust plate power supply 
source. The grid element 45 of vacuum tube 40 is con¬ 
nected by a conductor 46 to- a point on the first vohage- 
dividing network between resistances 13 and 14. A sec- 10 
Ond skin-contacting electrode element 10 is connected by 
a conductor 51 to a point between resistances 14 and 15 
on the said first voliage^ividing network. 

The clemsnEs and conductors thus far described com¬ 
prise means for establishing ao electrical potential be- lfr 
tween skin-contacting electrodes 27 and 50, and for re* 
lating the value cf ohmic resistance enisling between rhe 
said electrode? to the value of biasing potential appearing 
at the grid terminal of vacuum tube 30, Also, indirectly 
through the functioning of resistance 42, these Clements 20 
and conductors further provide a means for establishing 
a correlated biasing potential on Ihc grid terminal of 
vacuum lube 40. 

The plate element 55 of vacuum, tube 30 is connected 
to one terminal of a resistance 56, Plate clement 58 of 2 d 
vacuum lube 40 is connected to one terminal of another 
resistance 59. The other terminals Of resistances 56 
and 59 are connected in common by conductor 57 to the 
positive terminal 10 of the first plate power supply. 

The plate element of vacuum lube 30 iff also connected 30 
by a conductor 41 to the grid element 62 of a third vac¬ 
uum tube 60. The plate clement of vacuum tube 40 fs 
connected by a conductor S3 to the Cathode element 64 
of vacuum tube 60. 

A fourth vacuum tube 70 is connected as a convex- 3S 
lional tran sh ran type of audio-frequency oscillator, the 
control grid and cathode elements of the said tube 70 
being connected together. The said cathode and control 
grid elements of vacuum tube 70 are connected in com¬ 
mon to- one terminal of a resistance TI h and may also bo tu 
connected te one terminal of a condenser 72. The. other 
terminals of the resistance 71 and condenser 72 arc con¬ 
nected to a conductor 73 which const! lutes a common 
grounding conductor in the audio-frequency sections of 
ihe Instrument:, the said conductor 73 being connected 10 43 
the negative terminal 17 of the previously mentioned 
second plate power supply source. An inductance75 and 
a capacKor 76 are connected in parallel between the com¬ 
mon control grid and call]ode terminals of vacuum tube 
70 and the terminal of the suppressor grid 77* The ter- 50 
minaJ of the screen grid 70 is connected lo one terminal 
of a resistance 79, and to one terminal of a condenser 00. 

The other terminal of condenser SO fs connected tq the 
common grounding conductor 73- The plate clement 01 
is connected to one terminal of a resistance 82- The 55 
other terminals of resistances 79 and 82 are connected by 
a conductor 83 lo a point between the voltage dividing 
resistors 10, 19, The term Inal of the plate element 81 
is. also connected to terminal of a condenser 05. "the 
other terminal 036 of condenser 85 is connected to ooe m 
terminal of a variable resistance 90. The second ter¬ 
minal of resistance 90 is connected to the common 
grounding conductor 73. Terminal S 5b of conductor 35 
is also connected by a. conductor 91 to the plate dement 
92 of vacuum tube 60. Terminal 35 b is also connected §3 
to one end terminal of a potentiometer 94. The other 
end terminal of potentiometer 94 is contacted to the 
common grounding conductor 73. The movable con¬ 
tacting terminal of potentiometer 94 is connected to the 
terminal of the control grid of a fifth vacuum tube 95. 70 
The c a Li lode terminal oE vacuum tube 93 is connected 
through a resistance 96 to grounding conductor 73. The 
plate terminal of vacuum tube 95 is connected through 
the primary winding of ,m output transformer 97 to the 
positive terminal 14 of the second source of plate power ^ 
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supply. The screen grid terminal of the tube 95 .is also 
connected to positive power supply terminal 16. The 
secondary winding of (he output transformer 97 is con¬ 
nected to the terminals of a small cone-type speaker 95. 

The mode of f unci toning of Ihc instrument, with 
reference to the generic circuit thus far described is as 
follows: Variations in ohmic resistance occurring be¬ 
tween skan-contactmg electrode elements 27 and 50 cause 
related variations In biasing: potential at the grid termi¬ 
nal of vacuum tube 30 s and, in a secondary manner,, 
ill the grid terminal of vacuum tube 40. Such vari¬ 
ations of grid biasing potentials are reflected at the plate 
terminals of tubes 30 and 40, and also, through con¬ 
ductors 61 and 63, at the grid and cathode terminals 
of vacuum tube 60. Variations of potential between 
Ihc grid and cathode terminals of tube 60 cause ihe 
occurrence of 0 variation of ohmic resistance between 
terminal $Sb of condenser 83 and the grounding con¬ 
ductor 73. Vacuum lube 7U oscillates at an audio fre¬ 
quency which is determined by the values oC inductance 
75 and Capacitor 76. The type of lube employed at 70 
and the potentials applied in it are such (hat this oscil¬ 
lator has a critical starting and stopping characteristic 
with relation to the value of ohmic resistance existing 
between terminal 856 of condenser 85 and ground con¬ 
ductor 73- When the resistance between terminal 85 b 
and ground conductor 73 is reduced (o a certain value, 
(be Oscillator fully Operates. When the resistance is in¬ 
creased slightly above this critical value, the oscillator 
completely slops functioning. The critical point of oscil¬ 
lation versus non-oscillation, which I have designated 
as (he Oscillator cut-off point, Is determined by a manual 
adjustment of the variable resistance 96* which l have 
designated as the oscillator cut-ofi control. 

Since the plate and cathode terminals of vacuum 
lube 60 are also connected between terminal 85& of 
condenser 83 and the grounding conductor 73, vari¬ 
ations in ohmic resistance between the plate and caihodc 
terminals of the said lube 60, as triggered by variations 
In potential appearing between the grid and cathode 
dements of tube 60, cause a sharp starting and stopping 
response of the transition oscillator tube 70. 

The potentiometer 94, which Is also connected be¬ 
tween terminal B5& and ground conductor 73, es of much 
higher ohmic resistance than that of the variable re¬ 
sistance 98, and It provides a means for Iransferririg 
the audio-frequency Signals generated by the transition 
oscillator to die grid terminal of an audio frequency 
output power tube 95. Potentiometer 94 also affords 
a moans for varying the volume of the audio frequency 
signal £il the cone-speaker element 98, but owing to 
its relatively high reliance has slight effect on the 
action of the transition oscillator. 

The over-all mode of functioning of lhe generic cir* 
cuit of the invention may therefore be summarized by 
stating that variations in the value of ohmic resistance 
existing between the skin-contacting electrode element 
27 and 50 are reflected in amplified variations of ohmic 
resistance between the plate and cathode, elements of 
vacuum tube 60* which functions as a trigger lube for 
starting and stopping the transition oscillator tube 70 p 
the output of the said transit ran oscillator tube being 
uitd to drive the grid of a small onlput power type 
of vacuum tube which in turn operates an audio-fre¬ 
quency signalling device. 

Although the instrument will function (O a usable 
degree if It comprises only the generic elements disclosed 
In Fig, I, I prefer id an actual reduction to practice 10 
use the additional elements shown In Fig. 2. 

The first group of additional element? which I shall 
describe comprise an added stage of amplification. This 
is provided by the vacuum tubes 100 ? l8l (Fig, 2) the 
pl&tc terminals of which arc connected through the re¬ 
sistances 102 and 103 to the positive plate supply source 
terminal J0 a The grid terminals of lubes 100 and 101 
are connected to the plate terminals of ihc previously 
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described tubes 3 ti and 40, The cathode terminals of member, When the function selector switch 110 is in 

lubes 100 , 101 are connected through a common re. cither the central or upper position, the two conductive 

sistaroe 104 to negative power supply terminal 11. elements of electrode 5Eta ait eleelricalEy connected to- 
Vacuum tubes 1 GJJ* 101 and tbe resistances associated gethcr through switch poles U0e and 110/* and act as 
directly with them provide a -second stage of amplifier- G a single sfcin^ontecbng. electrode, substantially equa¬ 
tion between the skin-contacting electrode elements 27 leat to electrode 50 (Fig. 1 )- When the function st¬ 
and E€w* and die Irigger tube GO, lector switch HO Is moved lo the lower position> the 

In Pig. 2 I also disclose the addition of a manually conductive elements of electrode SQa are disconnected 

operated switching system comprising a six-pole three- from each other. One conductive element* Sflfr, remains 

position rotary swilch 110, (Fig, 3) which is designated 10 connected by conductor Si to a point on the voltage 
as a function selector. The three available positions divider system between resistances 13 and 15. The other 
of (ho switch 110 are designated herein as the cenlml conductive element, 50c, is connected through the switch 

position, the Upper position, and the lower position* poJc 11V to the grid terminal 31 of vacuum tube 30. 

with reference to Fig. 2. The central position is desEg- When ihe function selector switch 110 is in this lower 

nated as the position for audio registration; the tipper lo position, the instrument functions in ;i manner substan- 
posilion as the position for inverted audio rcgislralion, tially similar to that of my originally claimed eicCEro- 
and che lower position as the position for surge-meter psychometer, (U. 5. Patent 2,684,670,) Fluctuations 
registration. TJie right-hand position of the function in ohmic resistance occurring between the two skin-con- 
SfiEector control as shown in Fig. 3 corresponds lo lading elements of electrode SOtf cause a variation of 
the upuer position of the switching system as shown 20 potential at the terminals of the electromagnetic indi- 

in Fig." 2. The central position of this control shown eating meter 120 * and a unidirectional flow of current 

in Fig. 3 corresponds to the central position cl: the through the winding of meter 120 is obtained as a con- 

sivitching system of Fig. 2- The left-hand position de$ig- f sequence of the rectifying action of vacuum lube 60 which 

nated as die position for surge-meter registration in Fig, is Switched into a series connection with the said meter. 

3 corresponds to the lower position of ihe switching The numeral 121 denotes a. potentiometer which is 

system of Fig. 2. When the function selector control shunted across the terminals of meter 12% thereby ftSord- 

switeh Is set at die central position, as shown in Fig. ins a mfcflns for varying the sensitivity of response of the 
2 , the plate terminals of vacuum tubes 10 G h 101 are instrument when meter 120 is in use. 

connected to the grid and cathode terminals of the trig- With further reference to Fig. 2, an additional adju- 

gear tube 60 through Ihe conductors SI and 63* so that 30 vant clement is a condenser 130, on* terminal of which 
the instrument functions, in the manner previously dc- is connected lo Ihe plate terminal, of vacuum lube 10 G. 
scribed with reference to Fig. I; that is, a drop in The other terminal of condenser 130 is connected to two 
ohmic resistance occurring between the terminals of she adjacent switch contacts, 131 and 132, which are con- 
skin-contacting elecErodcs 27 and causes the reg- tatted by switch pole Ilflfr. Switch pole UG.fr is cau- 
islration of an audio signal, on the cone speaker 43. 55 nested* as previously described, to the plate terminal of 

Wh&n ih* function selector switch lift is moved to vacuum tube 101. When the function Selector Switch 

tbe upper position, as indicated by dotted lines in Fig. HO is moved into either the central or upper position* 

7 r the ampEifted variations of ohmic resistance appear- condenser 130 is connected across the plate terminals 
ing between the plate and cathode elements of the of tubes 10 & and 101 * aitdj consequently P it is also eon- 
trigger tube G& are inverted; that is, a drop in ohmic 40 nected across the grid and cathode terminals of vacuum 
resistance between the terminals of the skin-contacting Lube 6 lh Condenser 130, when connected iuto tbe dr- 
electrodes 27 and 50^ causes an increase in resistance cuit in the manner disclosed, markedly sharpens tbe 
between the plate and cathode elements of tube 60- starting and stopping characteristic of the transitron o$* 
When tbe function selector Is In this position the in- dilator tube 70, and causes the search-probe registration 
strument is so adjusted as to generate a continuous of the instrument to be much more discriminative and 
audio frequency signal until a drep of resistance occurs ' 3y precise than can otherwise be obtained, A substantially 
between the skin-contacting electrodes, which causes an similar Effect can be had by connecting condenser 130 
increase in resistance through the trigger tube 60 and ncross the plate tsrmiuaJs of lubes^SO and 40, this altcma- 
a consequent cessation of oscillation of the transition live connection being shown in Fig. 5. 
tuba 70, so that the .instrument becomes silent. When the function selector switch is moved into the 

When the function selector switch AlG is moved to ^ lower position for surge-meter operation* one terminal 
the lower position, (Fig, 2) conductor 31 Is disconnected o t condenser 130 is disconnected from the plate terminal 
from (be plate terminal of vacuum tube 100 , as is appar- of vacuum tube 101 through the movement of switch 
ent by noting (he lower position, of switch pole llGrt. potc 110 &. 

Simultaneously, the plate terminal of tube 101 is con- ^ I do not wish the invention limited to include any 
nested through switch pole llftb to the positive terminal ^ of the added elements disclosed in Fig. 2. Any Or all 
of an electromagnetic type of indicating meter 120, The of Ehese elements may be added to those elements dts- 
negative terminal of meter 120 is connected by conduo closed in Fig. h in several possible combinations. For 
tor 122 to the plate terminal of vacuum tube 6 G. The example, only the second stag* amplifier comprised by 
plate terminal of vacuum tube 6 G is also now connected tubes ICG, IG 1 and associated resistances may ho added 
through switch pole 1 lGc to the grid terminal of the said ^ to the circuit of Fig. I. The condenser 130 may be con- 
teibe so (hat this Lube may now function as a. diode nested permanently across (he cathode and grid terminals 
rectifier. The cathode terminal of lube 60 remains con- of she trisscr tube 60* the function selector switch 110 
necced to the plate terminal of tube im through the switch being omhted. The dual-concentric skin-contacting oleo- 


pole 116^, Thus, when the function selector switch is 
moved into this lower position, the winding of the indi¬ 
cating meter 120 is connected in series with the dements 
of vacuum tube 60 which now operates as a diode recti- 
tier, and these two serics-connccted elements, meter 120 
and Lube 6G arc connected across the plate terminals of 
vacuum tubes 100 and 101. 

In the case of the circuit disclosed in Fig. 2, the plain 
cylindrical electrode designated by the numeral 50 (Flg. 
^) is replaced by my previously claimed dual-concentric 
type of electrode 50 a, consoling of two cylindrical skin' 
contacting elomcots mounted on a common insulating 


trode structure 5 ftr may be replaced by some other sys- 
^ tennie arrangement of skin-contacting electrodes. The 
surge meter 120 may be omitted* (ho Instrument In that 
case being designed to operate only as an audio-registra¬ 
tion typs of device. The Inverting circuit arrangement 
70 which is brought into use when the function selector 
switch is moved into the upper position may be omitted. 

In the foregoing specification^ ajid in all of rhe claims 
appended hereto, the several vacuum lubes that are in¬ 
cluded in the circuits of tbs invention are designated and 
Fiji described us being separate tubes. Some or all of the 
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said l Lifers may in practice be the sections of twin-type 
tubes: Tn my own reduction to practice of the inven¬ 
tion, vacuum tubes 30 and 40 (Fa#. 1) arc the two sec¬ 
tions of a twin type 6SN7 tube. In the case of (lie cir¬ 
cuit of the complete instrument, as shown in Fig. 2 , tubes 5 
JO and 40 arc ihc two sections of a type 6SC7 or 6SL7 
tube. Vacuum tubes JOG, 101 are ihe two sections 
of a type 6SN7 tube. Trigger lube 6 § may fee a 6SF5. 
Transition oscillator tube 70 may be a GSK7. Output 
tube 95 may be a 6 V 6 or the like r 10 

Another useful element that may be added to the in¬ 
vention is a calibrated scale 24 (Fig, 4) which may be 
placed under an indicating lever attached to the variable 
resistance 21 (Figs. L 2 ,, 3). Scale 21 may register the 
ohmic value Of resistance enisling between the terminals 15 
of the system of skin-contacting electrode elements. I 
prefer, however, that it repster in the values of my pre¬ 
viously claimed declfopsydsometric tone scale, wherein 
the numeral .5 denotes a resistance of about 500 ohms 
or more, the numeral 1.0 denotes a resistance of 2000 SO 
ohms or more, the numeral L5 a resistance of 5 ? 00D 
ohms or more* the numeral 2,0 a resistance of 22,000 
ohms or more. 2.5 a resistance of 50,000 ohms or more, 

3.0 a resistance gf ] 00,000 ohms or more, 4.0 a resist¬ 
ance of 300,000 ohms or more,, the said numeral ion be- 2$ 
Ing with reference to the values of ohmic resistance ex¬ 
isting between the terminals: of my previously claimed 
dual-concentric type of hand-held skln-conteclmg elec¬ 
trode. 

Variable reliance 21 nuay be connected in scries with S 0 
a second variable resistance 23 (Figs, 2 and 31 which 
may act as an expander or mul(tp3icr P so that the adjust¬ 
ment of the tOfto-SCalc jrulicaling resistance 21 ix broad¬ 
ened and Je$s critical. The addition of the second vari¬ 
able resistance 23 in Series with resistance 21 also facil- 35 
itatts starch-probe registrations in case* of very hijdi $kin 
resistances. In my own reduction to practice of the in¬ 
vention, I employ a dual type of resistance-indicating 
scale 24 (Fig, -4 } the said scale being mounted in a tegls- 
irativc relationship to variable resistance 21, (Fig. 3) 40 
the outer calibration of scale 24 being with reference to 
an adjustment of variable resistance 23 whereby the 
ohmic resistance of 23 E$ ot a rather low value, and the 
inner calibration of scale 24 is with reference In an altered 
adjustment of resistance 23 a whereby the ohmic resist- 45 
anc* of 23 js considerably Increased- Tbe characters 
placed on scale 24 are with reference to my previously 
described electrOpsydiomdric system of calibration, 
wherein the numerals T5 and cl her numerals of Lesser 
value arc presumed To relate to an acutely disturbed con- 60 
dition, numerals between 2.0 and 2.5 are presumed to 
re tale lo average normal conditions, and the numeral 2.5 
and or other numerals of higher values being presumed 
to relate to more or less optimum condition^, Ihe said 
system of numeration being with reference to the pre- 55 
surned psychophysical condition of a person to whom the 
$kimcorttACtirtg electrode elements of the invention are 
applied. 

tn the first ten. claims appended hereto! vacuum tube 
30 (Fig. 1 ) h ^signaled as ihe first vacuum tube, tube 40 00 
as the second tube, tube 6G m the (bird tube, tube 70 m 
the fourth tube, tube 95 as the fifth tube. 

In claims numbered from eleven to twenty one, inclu¬ 
sive, vacuum tube 30 is designated as the first tube, tube 
40 as the second lube, tube lflG os the third tube, tube 05 
m as the fourth lube, tube £0 as the fifth tube, lube 70 
as the siMh iubc 3 tube 95 as the seventh tube. 

Tbe types of tubes used may be as previously described 
above. The values of the other dements of the inven¬ 
tion. as disclosed in Fig. 1 4 may be as follows: 12 , 5CK; 70 
13, 2700 ohms; 14, 2700 ohms, 13, 27K; 18, 35 ; 19, 56K; 

21, I50K; 42, 27K; 56, 27I<; 59, 27; 71, 2700 ohms; 72. 

1 mid,', 75, 2 henries Or less; 76, ,01 mfd. or less; 80, .25 
mfd.; 85, .05 mfd..; 9G H 150K; 94, .5 meg, or more, 96, 

500 ohms. The potential bet ween power supply ter- ^ 
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minals I§ and 11 snay be 250 volss; between terminals 16 
and 17 of the second power supply rau-rec, 250 volts. 

With reference exclusively to Fig. 2 , the values of 
ihe elements shown may be as follows: 12, 56K; 13, 
2700 ohms; 13*. 250K, Ub f 330K; 1 &f, Z700 ohms; 21 , 
1S0K; 23, 250K; 42*, 22K; 56a 7 22QK: 59a, 220K; 102, 
27K; 103„ 27K; Ill, I0K; ISO, E mfd. Function selector 
switch 130 (Fig, 3) may be a Centra tab #1417. Meter 
120 may have a range ol from 0-50 microamperes, direct 
current. Values of remaining elements shown in Fig. 2, 
may be ascertained by referring to values suggested in 
Ihe preceding paragraph with reference lo Fig. 1. 

In claims numbered from eleven to twenty-one, inclu¬ 
sive, vacuum tube 30 is designated as the fu“St lube, tube 
40 as the second fubg r tube 100 as the third tube, tube 101 
as the fourth tube, tube 60 as the fifth tube, tube 79 as 
(he sixlh tube, tube 95 as the seventh tube. 

The types of tubes used may be as described in ft 
preceding paragraph. The values of the ether clemeuls 
of the invention may be as follows: 12 h 56K\ 13, 27O0 
ohms; 14, 2700 ohms; 15, 27X; 13, 56K; 19. 56X; 21, 
150 Kl 42, 27 K; 56, 27K; £9, 27K; 71, 2700 ohms; 72, 1 
mfd-; 75, 2 henries or |e:>s; 76, .01 mfd. or less; 79 , 30OK, 
60. .25 mfd., 62, 56K; 85, 05 mfd ; 90, 150K, 94, .5 meg. 
or more, 96, 600 ohms. The potential between power 
supply terminals JO and 11 may be 250 volts; between 
terminals lit and 17 of the second power supply source, 
250 volts. 

With reference to Fig, 2, the values of added, Or altered 
elements may be as follows: l&i. 250K; 13b, 33QK; J5tf, 
2700 ohms; 23 , 25 OK; 42a, 22 X; Sfcj* 220K: 59a, 220K; 
102, 27X; 103, 27K; 1Q4, 27K; 121 , 10K; 130, 8 mfd. 
Function selector swilch 110 (Fig, 3) may be a six-pole 
three-position Centralab #1417, or the like. Muter 120 
may have a range o€ from 0-50 micro amperes, direct 
current. The values of elements of Fig, 2 not given in 
this paragraph may be ascertained by referring to the 
Valdes suggested in the preceding paragraph with refer¬ 
ence to Fig. 1. 

1 claim: 

I An audio-registration type of clectropsychomcter or 
biocleciromc Instrument comprising five vacuum tubes, 
or a lesser number of iwin lype tubes functioning as five 
separate tube* and hereinafter designated a$ the first, 
seCOfld n third, fourth And fifth vacuum tubes:., a transition 
oscillator! an audio-frequency amplifier and audio signal¬ 
ling device, and a system of skin-contacting electrode 
elements, means for establishing am ekclrical potential 
between the terminals of the Said system of skin-contact- 
■hg electrode elements, means For relating the ohmic re¬ 
sistance existing between the terminals of the said system 
of skin contacting electrodes to the values of biasing 
voltages appearing at the grid terminals of the above- 
mentioned first and second vacuum lubes, means for 
establishing an electricaE potential between the plate and 
cathode clem sms of the said first and record vacuum 
tubes, two conductors, one from each plate terminal of 
the aforesaid first a,nd second vacuum tubes. To tht grid 
and eaihode elements of a previously mentioned third 
vacuum tube, a transition type of audio-frequency oscil¬ 
lator, the said oscillator consistiny of a previously men- 
[foued fourth vacuum tube and the associated resistances 
and capacitors required to constitute the said iransilron 
oscillator, and including a capacitor, ihe said capacitor 
being designated as a. transition plate circuit capacitor, 
one terminal of Ihe said capacitor being connected to the 
plate terminal of Ihe aforesaid fourth vacuum rube, the 
other terminal of the said capacitor (wing connected to 
the plate terminal of the previously mentioned third 
vacuum tube, mean* for connecting the cathode and con- 
troTgri.d terminals of The aforesaid fourth vacuum tube 
in common to the cathode terminal of Ihe aforesaid third 
vacuum tube, means for applying the audio-frequency 
Signalling potential generated by the aforesaid transition 
oscillator to (he grid terminal of a previously mentioned 
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fifth vacuum (ube, the said fifth vacuum tube functioning 
as an audio-frequency amplifier and operative an audio¬ 
frequency signalling device, means for adjusting the op¬ 
erating characteristics of the instrument* whereby the 
regEitration or nou-regtetration of a signal by the above- 
mentioned audio-frequency signalling device is governed 
by the value of ohmic resistance existing between the ter* 
min ah of (he afore mentioned ski a-contacting clcc(rode 
dements. 

2. An audio-regte( ration type of electropsycliomttjer 
or bioelectrontc instrument, comprising the element*, 
members, and conductors, and having the relationships 
and connexions (hereof set forth in the preceding claim h 
designated as claim No, I, and with die addition of a 
capacitor, means for connecting one tCrmij&al Of (he 
said capacitor to the grid terminal of (he previously men¬ 
tioned third vacuum, tube, means for connecting die oilier 
terminal of the said capacitor to the cathode terminal 
of the said third vacuum tube. 

3. An audio-registration type of elec|iropsychome:ter 
or biodecJrOrtic instrument* comprising the dements, 
members, and conductors, and having the relationships 
and connections thereof set forth in a preceding claim* 
designated as claim No. 1, and with tbo addition of a 
switching system which provides a means whereby the 
two previously mentioned conductors, attached to the 
plate terminals of the previously mentioned first and rec- 
ond vacuum tubes arc reversible with reference to their 
mode of connections to tbo grid and cathode, terminals 
of the previously mentioned third vacuum lube. 

4. An audio-registration type of eltttnop&ychomder or 
bioelecftonit instrument* comprising (he elements, mem¬ 
bers, and conductors, anti having the relationships and 
connection thereof sot forth in a preceding claim, des¬ 
ignated as claim No. 1, and with the addition of an elec¬ 
tromagnetic type of indicating meter, means for sub- 
sEaniially disconnecting ihe plate terminals of the pre¬ 
viously mentioned first mid second vacuum tubes from 
the previously mentioned traits i iron oscillator and for 
connecting the said plate terminals to the terminals of 
the aforesaid electromagnetic type o! indicating meter. 

5. An audio-registration type of eleclFopsychoiitetef or 
biotlectropic instrument, comprising the elements, mem¬ 
bers, and conductors, and having the relationships and 
connections thereof see forth in a preceding claim * desig¬ 
nated as claim No. 1, and mth the addition o£ an cleolro- 
magnetic type of indicating meter, means for substantially 
disconnecting the plate terminals of the previously men¬ 
tioned first and second vacuum tubes from the previously 
mentioned transition oscillator ami for connecting the 
said plate terminals to the terminals of the aforesaid 
electromagnetic type of indicating meter, means for re¬ 
connecting tbe grid and plate dements of the previously 
mentioned third vacuum lube, whereby the said third 
vacuum tube functions as a diode rectifier, means for 
connecting the said vacuum tube in series with the wind¬ 
ing of the above-men Lioned indicating meter, 

6. An audio-registration type of electropsycliometer or 
bioeJocironic instrument, comprising the elements, mem¬ 
bers* and conductors, and bavins the relationships and 
connections (hereof set forth in a preceding claim, desig¬ 
nated as claim No, 1, and with die addition of a switch¬ 
ing system to provide n means whereby one or more of 
a plurality of skin-contacting electrode elements may be 
selectively connected to or disconnected from the other 
elements of tbe invert tion. 

7. An audio-registration type of eleetropsyebometer, or 
biooketronte instrument, comprising the elements, mem¬ 
bers, and conductors, and having the relationships and 
connections thereof set forth in a preceding claim, desig¬ 
nated as claim Ho. 1, but with the modification: that tbe 
system of skin-contacting elcdrocJct mentioned In claim 
Ho. 1 comprises two electrically conductive shin-con¬ 
tacting elcmertte mounted on a common insulating mem¬ 
ber. 


to 

ft. An audio-regisfc ration type of clcclropsychojaaeier or 
bioelectronic instrument, comprising the elements, mem¬ 
bers, and conductors, and having the relationships and 
connections thereof set forth in a preceding claim, dcsig- 
g nated as claim No, 3, and with (he addition of a plurality 
of systems of skin-contacting electrode elements, one of 
the said systems of electrodes consisting of two or more 
electrically conductive elements mounted on a common 
insulating member, means whereby one or more of tbe 
I# said skin contacting elements may be selectively con¬ 
nected to or disconnected from tbe other elements com¬ 
prising the invention. 

9. An audio-registration type of olcclropsychometer or 
bioelectronlc instrument, comprlssPg the elements, mem- 
15 bers, and conductors, and! having the relationships anti 
connections thereof set forth in a preceding claim, desig¬ 
nated as claim No, 1, and with the addition of an indi¬ 
cating scale or system of scales, the said scale or system 
of scales being mounted in a registraiive relationship to 
20 an adjustable control or controls, whereby (he registra¬ 
tions appearing On !he said scale or system of scabs are 
related to the values of ohmic rebalance existing between 
the terminals of the previously mentioned system or sys¬ 
tems of skin-ooutaetine electrode dements. 

%§ 1 0. An audio-registration type of elecLropsychometer or 

bioolcctrenic instrument comprising the elements, mem¬ 
bers, and conductors, and having the relationships and 
connections thereof set forth in a preceding claim, desig¬ 
nated as claim. No, I r and with the addition of a system 
30 of indicating scales, ihc said system of indicating scalej 
being mounted in a registrative relationship to an adjust¬ 
able control Or system of controls whereby registrations 
appearing on the said system of indicating scales are 
related lo (be values oi ohmic resistance existing between 
Sa the terminals the previously mentioned system or sys¬ 
tems of skin-contacting electrode elements, the aforesaid 
system of indicating scales being calibrated in the nu¬ 
merals of the elcctropsychometric tone scale, the said clcc- 
nopsychometric tone scale having a system of numtr- 
40 ntion from 1.0 or leas to 4.0 or more, the numerals b£> 
low 1.5 being presumed to relate to acutely disturbed 
psychophysical condition die numerals from 2.0 to 2.5 
being presumed to relate to average normal psychophysi¬ 
cal conditions, and numerals above 2.75 being presumed 
45 to relate to more or Jess optimum psychophysical con¬ 
ditions, the said system of decrropsychometric numer¬ 
ation being with reference to the case of a person to 
whom the previously mentioned system or systems of 
skin-contacting electrodes are applied. 

50 n. An audio-registration type of eteefropsychametfir or 
bioelectronic instrument, comprising seven vacuum tubes 
or a ksscr number of twin type tubes functioning as seven 
separate tubes and hereinafter designated as the first, sec¬ 
ond, third, fourth, fifth, sfrlh, and seventh vacuum tube, 
Eg a transhren type of audio-frequency oscillator, an audio¬ 
frequency amplifier and signalling device, and a system of 
Skin-contacting electrode dements, means for establishing 
an electrical potential between the terminals of the 
system of s.k In-contacting clccl retie elements, means for 
CD relating the ohmic resistance existing between the termi¬ 
nals of the said system of sk!n-con< acting electrode ele¬ 
ments to the biasing voltages appearing at the grid termi¬ 
nals of the above-mentioned first and second vacuum tubes, 
means for connecting the plate terminals of (he said first 
GS and second vacuum tubes to the grid terminate of the 
previously mentioned third and fourth vacuum Lubes, 
means for establishing an electrical potential between the 
plate and cathode elements of the said first, second, third, 
and fourth vacuum tubes, two conductors, one from each 
70 piste terminal of the aforesaid third snd fourth vacuum 
tubes, to the grid and cathode elements of a previously- 
mentioned fifth vacuum tubs, a transition type of audio¬ 
frequency oscillator consisting of a previously mentioned 
sixth vacuum tube and tbe associated resistances and ea- 
Tt> pacitors required to constitute the said transition oscillator. 
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anti including a capacitor, the said capacitor being desig¬ 
nated as the transition plate circuit capacitor, one termi¬ 
nal of Che said capacitor being connected to Che plate ter¬ 
minal of the previously mentioned fifth vacuum tube, 
means for connecting the talhocte and control-grid tormi- 0 
uals of the aforesaid sixth vacuum tube in common to 
the cathode terminal of the aforesaid fifth vacuum lube, 
means for applying the audio-frequency signalling poten¬ 
tial generated by the aforesaid transiiroit oscillator to the 
grid terminal of a previously mentioned seventh vacuum Id 
tube, the said seventh vacuum tube functioning as an 
audio-frequency amplifier and operating an audro-fre- 
quency signalling device, means for adjusting the operating 
characteristics Of She instrument whereby the registration 
or non-registration of signals by the above-mentioned 10 
audio-frequency signalling device is governed by die vahtt 
of ohmic resistance existing between the terminals o£ the 
afore-mentioned system of skin-contacting electrode ele¬ 
ments. 

12. An Eiudio-registration type of electropsychorneter 20 
or bicslectronie instrument, comprising the elements, 
members, and conductors, and bavin- the relationships 
and connections 1 hereof set forth in the preceding claim, 
designated claim No, 11; and with the addition of a 
capacitor, means for connecting one terminal of the said 25 
capacitor to I he grid terminal of the previously men¬ 
tioned fifth vacuum tube, means for connecting the other 
terminal of the said capacitor to I he cathode terminal of 
the said fifth vacuum tube., 

13. An audio-registration; type of electrop^ychomcter 30 
or bEoekelronic instrument, comprising the elements^ 
members, and conductors, and having [he relationships 
and connections thereof act forth in a preceding claim, 
designated as claim No. II; and with the addition of a 
capacitor, means for connecting one terminal of the said 33 
capacitor to the plate terminal of the previously men¬ 
tioned first vacuum tube, means for coonccting the other 
terminal of the said capacitor to the plate terminal oi 
the previously mentioned second vacuum tube. 

14. An audio-registration type of electropsydiomcici or 40 

bioelcctromc instrument, comprising the elements, me;:^ 
bers, land conductors, and having Lhe relationships and 
connections thereof sot forth in a precedhig claim, desig¬ 
nated as claim No. II; and with the addition of a switch¬ 
ing system which provides a means whereby the fcwoprevi- 40 
onsly mentioned conductors attached to the plate tormi¬ 
na!! of tite previously mentioned third and fourth vacuum 
tubes are reversible with reference to the Jr mode of con¬ 
nections to the grid and cathode terminals of the previ¬ 
ously mentioned fifth vacuum tube. GO 

15- An audio-registration type of elect ropsychomerer or 
bioeleclroflic instrument, comprising the elements, mem¬ 
bers, and conductors, and having the relationships and 
connections thereof set forth in a preceding claim, desig¬ 
nated as claim No. 11; and with the addition of an electro- G5 
magnetic type of Indicating meter, means for substantially 
disconnecting the plate terminals of lhe previously men¬ 
tioned third and fourth vacuum lubes from (ho previously 
mentioned tronsitron oscillator and for connecting fhtaaid 
plate terminals to (he terminals of the aforesaid electro- CO 
magnetic type of indicating meter. 
j 16- An audio-registration iype of clcetropsychometer Or 
bicdectronic instrument, comprising the dements, mem¬ 
bers, and conductors, and having the relationships and 
connections thereof set forth In a preceding claim j derig- 35 
nafed as claim No, ll a and with the addition of an electro- 
magnetic (ype of indicating meter, means for substantially 
disconnecting The plate terminals of the previously men¬ 
tioned third arid fourth vacuum tubes from the previously 
mentioned [j-anshinon oscillator and for connecting the TO 
said plate terminals to lhe terminals of the aforesaid elec¬ 
tromagnetic typo of indicating meter, means for reconnect- 
Ing lhe grid and plate elements of the previously men- 
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taorttd fifth vacuum tube., whereby the said fifth vacuum 
tube functions substantially as a diode rectifier, means tor 
connecting the said vacuum tube in series with (he wind¬ 
ing of (he abovo-montioned indicating meter. 

1.7, An audio-registration type of clectropsychometer or 
bloelcctromt instrument, comprising tile elements, mem¬ 
bers, and conductors* and having the relationships and 
connections Thereof set torth In a preceding claim, design 
isated as claim No. II; and with the addition of a switch¬ 
ing system which provides a means whereby one or more 
of a plurality of skin-contacting electrode elements may 
be selectively connected to or disconnected from the other 
elements of I he invention. 

IS. An audio-registry (ion type of eieclsropsychomcter or 
bioelectromc instrument, comprising the elements, mem¬ 
bers, and conductors, and having the relationships and 
connections thereof set forth in a preceding claim, desig¬ 
nated ys claim No. H; but with the modification that ihe 
system of skin-contacting electrodes mentioned in claim 
No. 11 comprises two electrically conductive skin-contact¬ 
ing elements mounted on a common insulating member. 

_ 19- An audio-registration typo of eleclropsychometer or 
bioelectronic instrument, comprising the element, mem- 
bors, and conductors, and having the relationships and 
connections ^thereof set forlh in a preceding claim, desig¬ 
nated as claim No, 11; and with the addition of a plurality 
of systems of skin-contacting clccErode element one oC 
the said system of electrodes consisting of two or more 
electrically conductive elements mounted on a common 
insulating member, means whereby one or more of the 
said skin-coniactiug electrode elements may be selectively 
connected ro or disconnected from the olher elements 
comprising the invention. 

_ 20. An audio-registration type of eleclropsycbomcter or 
bioelectric instrument, comprising the elements, mem¬ 
bers, and conductors, and having (he relationships and 
connections thereof set forlh in a preceding claim, desig¬ 
nated as claim No. II, and with the addition of nn in¬ 
dicating scale or system of scales, the said scale or sys¬ 
tem of scales being mounted in a regjslr&tivc relationship 
to an adjustable control or controls, whereby the regis¬ 
trations appearing on the said indicating scale or system 
of Indicating scales are related to the values of ohmic re¬ 
sistance existing between the terminals of the previously 
mentioned system or systems of skin-contacting electrode 
elements* 

2k An audio-registration type of efeclropsyohometer 
Of bioclcctronie instrument comprising tlie elements* 
members, ynd conductors,, and having the relationships 
<'.nd conned ions thereof set forth in a preceding claim, 
designated as claim No. U, find with the addition of a 
system of indicating scales, the said system of indicating 
scales being mounted in a regfcttative relationship to 
an adjustable control or system of controls whereby 
registrations appearing on the 3aid systean of Indicating 
scutes are related (o the values of ohmic resistance ckeSE- 
ing between (lie terminals of the previously mentioned 
System or systems of skin-contacting electrode elements, 
the aforesaid system of indicating scales being calibrated 
in the numerals of the electropsychomeEric (one scale, the 
said electropsychometric tone scale having a system of 
numeration from 1.0 or less to 4.0 or more, the nu¬ 
merals below l.5 being presumed to relate to acutely 
disturbed psychophysical conditions, the numerals from 
2.0 to 2.5 being presumed to relate to average normal 
psychophysical conditions, and numerals above 2.75 being 
presumed to relate to more or less optimum psychophysi¬ 
cal conditions, the said system of clcctropsychomctric 
numeration being with reference to the ease of a person 
to whom the previously mentioned system or systems of 
skin-contacting electrode elements are applied. 

No references cited. 



